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PRELIMINARY AMENDMENT 

Sir: 

Applicant submits this Preliminary Amendment amending the application as follows: 

IN THE SPECIFICATION : 
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- Related Application and Claim of Priority 

This application is a continuation of PCT Application No. PCT/EPO/03242 having an 
international filing date of April 12, 2000, which designates at least one country in addition to 
the United States and which claims priority from German Application Nos. 199 21 435.2 filed 
May 8, 1999 and 100 01 910.2 filed January 19, 2000. For priority purposes, this application 
claims the benefit of 35 USC 371 and/or 35 USC 120.- 
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accompanying Transmittal Letter, the same being the Translation of the International 
Application into English. 

IN THE CLAIMS : 

Please cancel in the English language translation of the International Application claims 
1 -7 without prejudice. Please enter the following new claims 

8. A scissors lifting device having a base unit, a carrier unit and at least one pair of 
scissors having inner and outer arms pivotably mounted at a scissors axle and 
connected to the base unit and carrier unit, the lifting device comprising: 

• a drive for opening and closing the scissors; 

• a drum parallel to scissors axis and coupled to the drive for rotational movement in 
both directions; 

• at least one band having first and second ends, the first end connected to the drum 
to enable the band to be wound around the drum; and 

• a lifting truck coupled to the second end of the band and positioned between the 
inner and outer arms so that the axle is between the drum and truck, 

whereby the scissors are opened when the band is wound around the drum and the truck is 
pulled toward the scissors axle, and are closed when the band is unwound from the drum and 
the truck is forced away from the axle by the arms. 

9. The scissors lifting device of claim 8 wherein the scissors arms have upper sections 
located between the axle and the carrier unit and lower sections located between the axle and 
the base unit and the lifting truck is guided by a lifting cam that is arranged on one of the 
lower section of an arm or the upper section of an arm. 

10. The scissors lifting device of claim 8 wherein the scissors arms have upper 
sections located between the axle and the carrier unit and lower sections located between the 
axle and the base unit and the lifting truck is guided by lifting cams that are arranged both the 
lower section of an arm and the upper section of an arm. 
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11. The lifting device of claim 9 wherein the lifting cam is adjustable and replaceable. 

12. The lifting device of claim 8 wherein one arm is pivotably connected to the base 
unit at a first pivot axis and the drum is positioned at the first pivot axis. 

13. The lifting device of claim 8 wherein one arm is pivotably connected to the base 
unit at a first pivot axis and the drum is positioned such that the distance between the drum 
and axle is greater than the distance between the first pivot axis and the axle. 

14. The lifting device of claim 8 wherein the drive includes a frequency-controlled 
electric motor. 

15. The lifting device of claim 8 wherein the drive includes a brake for realizing 
controlled lowering of the carrier. 

16. The lifting device of claim 8 further including a catch to prevent an uncontrolled 
lowering movement. 

17. A scissors lifting device comprising: 

• a base unit; 

• a carrier unit; 

• an inner arm having first and second ends, the first end pivotably mounted to one of 
the base unit and carrier unit at an inner pivot, the second end slidingly engaging the 
other of the base unit and carrier unit; 

• an outer arm having first and second ends, the first end slidingly engaging the one of 
the base unit and carrier unit, the second end pivotably mounted to the other of the 
base unit and carrier unit at an outer pivot, the outer arm pivotably mounted to the 
inner arm at a scissors axle; 

• a drive for raising the carrier unit; 

• a drum parallel to the scissors axle and couple to the drive to provide rotational 
movement in both directions; 
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• a band having first and second ends, the first end connected to the drum; and 

• a lifting truck coupled to the second end of the band and positioned between the 
inner and outer arm so that the axle is between the drum and the truck and 
movement of the truck toward that axle causes the arms to open. 

18. The scissors lifting device of claim 17 wherein the scissors arms have upper 
sections located between the axle and the carrier unit and lower sections located between the 
axle and the base unit and the lifting truck is guided by a lifting cam that is arranged on one of 
the lower section of an arm or the upper section of an arm. 

19. The scissors lifting device of claim 17 wherein the scissors arms have upper 
sections located between the axle and the carrier unit and lower sections located between the 
axle and the base unit and the lifting truck is guided by lifting cams that are arranged both the 
lower section of an arm and the upper section of an arm. 

20. The lifting device of claim 18 wherein the lifting cam is adjustable and replaceable. 

21 . The lifting device of claim 17 wherein one arm is pivotably connected to the base 
unit at a first pivot axis and the drum is positioned at the first pivot axis. 

22. The lifting device of claim 17 wherein one arm is pivotably connected to the base 
unit at a first pivot axis and the drum is positioned such that the distance between the drum 
and axle is greater than the distance between the first pivot axis and the axle. 

23. The lifting device of claim 17 wherein the drive includes a frequency-controlled 
electric motor. 

24. The lifting device of claim 17 wherein the drive includes a brake for realizing 
controlled lowering of the carrier. 
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25. The lifting device of claim 17 further including a catch to prevent an uncontrolled 
lowering movement. 

26. A scissors lifting device including a base unit, a carrier unit, first and second 
scissor-like arms connected at a scissors axle and pivotably and slideably connected relative 
to the base unit and carrier unit, the lifting device comprising: 

• a drive for raising the carrier unit; 

• a drum parallel to the scissors axle and coupled to the drive to provide rotational 
movement in both directions, the drum positioned near a pivotable connection 
between the first arm and the base unit; 

• a band having first and second ends, the first end connected to the drum; and 

• a lifting truck coupled to the second end of the band, the truck positioned between 
the first and second arms on the side of the axle opposite the drum and movable 
toward and away from the axle so the movement of the truck toward the axle 
causes the arms to open. 

27. The lifting device of claim 26 wherein the scissors arms have upper sections 
located between the axle and the carrier unit and lower sections located between the axle and 
the base unit and the lifting truck is guided by a lifting cam that is arranged on at least one of 
the lower section of the second arm or the upper section of the first arm. 
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Scissors Lifting table 

The invention pertains to a scissors lifting table with a scissors unit located between a 
carrier device and a base unit, having two pairs of legs pivoting relative to each other about a 
scissors axis, and with a lifting device which features a lifting truck moving back and forth by 
means of a drive unit, for opening and closing of the scissors. 

A scissors lifting table of this kind for raising and lowering loads, as is used, for example, 
in the manufacture of automobiles, is described in DE 90 05 566 UL In this known scissors 
lifting table, a platform holding the load is raised or lowered by means of two scissors located 
laterally parallel to each other by opening and closing the scissors legs. Opening and closing the 
scissors is effected by means of a lifting skid or lifting truck which is moved back and forth 
between lateral, longitudinal struts of a base unit. The lifting truck features inclined lifting curves 
at its top side, which cooperate with rollers located in the vicinity of the scissors axis for raising 
and lowering the platform. The lifting skid is moved with a drive unit by means of a threaded 
spindle. A spindle of this kind is a precision part and usually runs on a ball bearing support in a 
spindle nut. This kind of spindle drive is relatively expensive and also is sensitive to transverse 
forces and vibrations, so that its operation is disturbed and the spindle d rive can be damaged. 

Some scissors lifting tables with hydraulic actuators are described in documents DE 44 
13 527 Al and in DE 83 29 409 Ul. This kind of hydraulic actuator usually causes a jerky 
starting and stopping and can also cause undesirable, oily discharges. 

The invention is based on the problem of preparing a scissors lifting table of the kind 
described above, so that a dependable, controlled lifting motion is achieved. 

This problem is solved by the properties of Claim 1. Accordingly, this invention provides 
that a fixed-location drum parallel to the scissors axis can be driven with the drive unit so that at 
least one band-shaped traction means can be moved, said means being coupled to the lifting 
truck and arranged around said drum, that by means of a drive unit, the band-shaped traction 
means can be wound onto the drum to open the scissors by pulling the lifting truck in the 
direction of the scissors axis, and it can be unwound from the drum to close of the scissors by 
using the motive force of the lifting truck moving in the opposite direction, away from the 
scissors axis. 

With these features, well-controlled starting and stopping of the raising and lowering 
movements can be achieved, and all with a sturdy and, at the same time, low-cost design. If at 
least two band-like traction means are used in parallel, then the operation can be temporarily 
continued even with a damaged traction means. 



2 



One construction variant of the invention provides for the lifting truck to be located on 
the side of the scissors axis facing away from the drum, and another embodiment provides for 
the lifting truck to be located on the side of the scissors axis facing the drum, and the traction 
means is guided over a deflection roller. 

The lifting motion can be affected in the desired manner in that the lifting truck is guided 
along lifting curves located at the lower leg sections of one pair of legs or along the upper leg 
sections of the other pair of legs, or along lifting curves located at the leg sections of both pairs 
of legs. For example, in this manner a constant lifting load can be achieved, while the tensile 
load in the band-shaped traction means remains constant in all hoist positions. To vary the 
motion sequences or load, it is also possible that the lifting curves be adjustable and/or 
replaceable. 

Furthermore, additional favorable construction variants provide for the drum to be 
located on one lower, fixed pivot axis of one pair of legs, or is located outside of it. If the fixed 
pivot axis is used for the drum bearing, then additional bearing elements can be eliminated. On 

0 the other hand, a configuration outside of the pivot axis can be favorable for maintenance or for 

rff. band control, under certain conditions. 

H» Favorable drive control is achieved with the modification that the drive unit has a 

|g frequency-controlled electric motor, wherein both high lifting speeds and also very accurate lift 

.£* positioning are attained. 

For a controlled lowering and for safety reasons, it is favorable that the drive unit have a 
braking device for controlled lowering of the carrier. 
IS Also contributing to safety is the fact that a catch device is provided to prevent 

V ; 

uncontrolled lowering. 

fc* The invention will be explained in greater detail below based on one embodiment, with 

reference to the figure. 

The figure presents a side view of a scissors lifting table with a platform or a carrier 
device for supporting a load. The carrier device has lateral supports 10, on which the upper ends 
of a first and second pair of legs 1, 2 are articulated. The left leg ends of the second pair of legs 2 
are seated here against a fixed pivot axis, whereas the right leg ends of the first pair of legs 1 are 
seated upon and can slide in the supports 10 and also pivot on rollers or pins, as is already 
known. The lower leg ends are seated in lateral rails 1 1 of a base unit, and the left lower leg ends 
of the first pair of legs 1 are seated on a fixed pivot axis and the right lower leg ends of the 
second pair of legs 2 are pivotably mounted to the rail 1 1 or are seated on rollers. The two pairs 
of legs 1, 2 are attached to a scissors axle 6 and can pivot relative to each other. 

To raise and lower the carrier device or to open and close the scissors formed by the two 
pairs of legs 1, 2, there is a lifting truck 3 located between the mutually facing sides of the first 

O 



INTERNATIONAL PRELIMINARY EXAMINATION REPO; 
SUPPLEMENTARY SHEET 



10/031861' 
Rec'dPCT/P" 0 7 NOV 2901 



International File No. PCT/EP00/03242 



To item V: Substantiated determination according to Article 35 (2) with respect to 
novelty, inventiveness and commercial applicability; documents and explanations in support of 
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1 . Relevant prior art: 

Dl: DE 604 156 C (MARTIN) October 15, 1934 

D2: US-A-3 785 462 (COAD G ET AL) January 15, 1974 

D3: DE 31 44 621 A (RAZ DAN; ELECTRA MDCUN IND LTD (IL)) Septemeber 9, 1982 

2. Claim 1 relates to 

a scissors lifting table with scissors arranged between a carrier device (10) and a base unit (1 1), 
which is provided with a pair of legs (1,2) which are rotatable relative to each other around an 
axis (6) of the scissors, and with a lifting device which is provided with a lifting truck (3) which 
can be moved back and forth by means of a drive (12) for opening and closing the scissors, in 
which a fixed drum (5), which is positioned parallel to the axis (6) of the scissors, can be driven 
by the drive (12), by means of which at least one traction means (4), which is placed around said 
axis and coupled with one end to the lifting truck (3), is movable, and in which the traction 
means (4) can be wound onto the drum (5) by means of the drive (12) to open the scissors by 
pulling the lifting truck (3) in the direction of the axis (6) of the scissors, and can be unwound 
from the drum (5) to close the scissors by using the motive force of the lifting truck (3) moving 
in the opposite direction away from the axis (6) of the scissors, 
wherein 

- only one lifting truck (3) exists which is provided on the side of the axis (6) of the 
scissors that faces away from the drum (5), and 

- the traction means has a band-shaped design and runs directly from the drum (5) to the 
lifting truck (3)* 

3. A configuration according to the preamble of Claim 1 is sufficiently known, for 
example, see Document Dl, in which a scissors lifting table can be moved via two lifting rollers 
by means of a rope configuration, developed as a block and tackle that is guided via several guide 
rollers. 
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4. One functional problem can be considered in creating a robust and low-cost scissors 
lifting table which enables the performance of reliable and controlled movements. 

This can be achieved by means of the measures which are listed in the characterizing 
portion of Claim 1, using a single lifting truck that is provided on the side of scissors axis which 
faces away from the drum and is connected directly, that is, without guide rollers, to the drum 
via the band-shaped traction means. 

The other documents listed in the search report cannot be considered relevant, for they 
give no indication of the now claimed and limited teachings of Claim 1 . 

5. Compared with the existing prior art, the limited object of Claim 1 must be accorded 
the required inventiveness. 

6. The further developments of the dependent claims also meet the PCT requirements. 

7. There is no doubt as to the commercial application, and it exists wherever loads must 
be lifted or lowered. 
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SCISSORS LIFTING DEVICE 

Field of Invention 

The invention pertains to a scissors lifting table device with at least one pair of 
scissors arranged between a carrier unit and a base unit. The scissors comprise two 
arms that can be pivoted relative to one another about a scissors axle or axis. The 
lifting device further includes a lifting truck which can be moved in opposite directions 
by means of a drive in order to open and close the scissors. The drive powers a drum 
that is aligned parallel to the scissors axis and serves to move at least one band that 
extends around the drum and is coupled to the lifting truck at one end. The band is 
wound onto the drum by means of the drive in order to open the scissors by pulling the 
lifting truck toward the scissors axle. The band is unwound from the drum in order to 
close the scissors through movement of the lifting truck in the opposite direction, i.e., 
away from the scissors axle. 

Background of the Invention 

A scissors lifting table device is described in DE 604 156 C. In this known 
scissors lifting table, lifting rollers that extend parallel to a scissors axis are arranged on 
both sides of the scissors axis between the scissors arms. These lifting rollers can be 
moved toward one another by means of a cable arrangement in the form of a block and 
pulley so as to lift the carrying device of the scissors lifting table. The lifting rollers 
can be moved apart from one another so as to lower the carrying device. For this 
purpose, one end of the cable is connected to a take-up drum that is powered by means 
of a drive. The cable extends over several guide elements before it reaches the take-up 
drum. 

In another scissors lifting table that is described in U.S. Patent No. 3,785,462, 
one end of a traction cable is fixed to and wound up at a lower shaft. The traction 
cable extends around several other deflection rollers and a roller-shaped lifting element 
that can be moved between the scissors arms. The other end of the traction cable is 
fixed to the upper section of the lifting table. When the cable is wound/unwound 



onto/from the lower shaft that is powered by means of a drive and a chain, the lifting 
element is respectively moved toward or away from the scissors axis such that the 
carrying device of the lifting table is lifted or lowered. 

Another scissors lifting table for lifting and lowering loads is described in DE 
90 05 566 Ul . In this known scissors lifting table, a platform that accommodates the 
load is respectively lifted and lowered by opening and closing the scissors arms of two 
lateral scissors arranged in parallel. The scissors are opened and closed by means of a 
lifting sled or lifting truck that is moved backward and forward between longitudinal 
side braces of a base unit. On its upper side, the lifting truck is provided with obliquely 
extending lifting cams which cooperate with rollers for lifting and lowering the 
platform. The lifting cams are positioned near the scissors axis. The lifting sled is 
powered by means of a drive via a threaded spindle. Such a spindle is a precision part 
and is usually supported in a ball bearing inside a spindle nut. A spindle drive of this 
type is relatively costly and is so sensitive to transverse forces and vibrations that the 
smooth operation of the spindle drive may be impaired and the spindle drive damaged 
by such forces. 

A scissors lifting table with a hydraulic actuator is described in DE 44 13 527 
Al and in DE 83 29 409 Ul. A hydraulic actuator of this type typically causes jerks at 
the beginning and end of the opening and closing movements, and may also cause 
undesirable oily deposits. 

Summary of the Invention 

The objective of this invention is to provide a scissors lifting table of the 
initially described type that ensures a reliable and controlled lifting movement. 

This objective is attained through the inventive arrangement of a carrier unit 
and base unit interconnected by at least one pair of scissors arms, a drum for winding 
traction means to provide a force, and a lifting truck positioned between the scissors 
arms so that it can be pulled toward the scissors axis by the traction means. It is 
preferred that only one lifting truck is provided and that the traction means is a band 
that extends directly from the drum to the lifting truck. 

This construction allows the beginning and the end of the lifting and lowering 



movement to be controlled in a superior fashion while simultaneously achieving a more 
robust and less expensive design. In addition, if at least two band-like traction means 
are utilized in a parallel fashion, the lifting table can continue to operate when one of 
the traction means is damaged. 

The lifting movement can be controlled to operate in a desired fashion by the 
use of lifting cams which guide the lifting truck and are arranged on the lower arm 
sections of one pair of parallel arms, on the upper arm sections of the other pair of 
parallel arms, or in both positions. For example, through use of a specific design of 
lifting cams a constant lifting load can be achieved wherein the tensile stress in the 
band-like traction means remains constant in all lifting and lowering positions. To 
provide this capability, the lifting cams may be adjustable or exchangeable in order to 
vary the movement sequence or the load. 

Another advantageous characteristic of the invention is the fact that the drum is 
arranged at the lower fixed pivot shaft where one of the arms pivotably connects to the 
base unit. Alternatively, the drum is arranged "outside" the lower fixed pivot shaft so 
that the lower fixed pivot shaft is between the drum and the lifting truck. If a fixed 
pivot shaft is used to support the drum, additional bearing elements can be eliminated. 
Under certain circumstances, the arrangement wherein the drum is positioned outside 
the pivot shaft may be advantageous with respect to maintenance considerations or 
guidance of the band. 

Superior control of the drive is achieved due to the fact that the drive contains 
a frequency-controlled electric motor. When utilizing a frequency-controlled electric 
motor, high lifting speeds and very precise positioning can be achieved. 

In order to achieve a controlled lowering movement and to conform with 
applicable safety standards, it is preferred that the drive be provided with a brake for 
lowering the carrier unit in a controlled fashion. 

In addition, safety is improved due to the fact that a catch device is provided 
for preventing an uncontrolled lowering movement. 

Brief Description of Drawings 

The invention is described below with reference to one embodiment that is 



illustrated in Figure 1 as a side view. 

Detailed Description of Preferred Embodiments 

Figure 1 shows a side view of a scissors lifting device that contains a platform 
or a carrier unit for accommodating a load. The carrier unit contains lateral supports 
10, to which the upper ends of two first arms 1 and two second arms 2 are connected. 
The upper ends of arms 2 are supported on upper fixed pivot shafts and the upper ends 
of arms 1 are conventionally movably supported in a pivotable fashion in the supports 
10 on rollers or pins. The lower ends of both arms 1,2 are supported in lateral rails 1 1 
of a base unit. The lower ends of first arms 1 are supported on lower fixed pivot shafts 
7 and the lower ends of second arms 2 are movably supported in a pivotable fashion on 
the rail 1 1, for example, on rollers. Each reciprocal pair of arms 1,2 are connected at a 
scissors axle 6 such that they can be pivoted relative to one another. 

In order to lift and lower the carrier unit 10 or to open and close the two 
reciprocal pairs of scissors formed by the two pairs of arms, a lifting truck 3 is 
displaceably or movably arranged between the upper portions of arms 1 and the lower 
portions of arms 2 that face one another. In addition, suitable lifting cams 8,9 for 
influencing the movement or the load are arranged along the sides of the arms 1,2 
which face one another so that the lifting truck 3 is guided on the lifting cams. 

The lifting truck 3 is pulled toward the scissors axle 6 by means of one or more 
traction bands 4 that, if applicable, lie adjacent to one another. Movement of the lifting 
truck toward the axle 6 lifts the carrier unit and opens the scissors. In the drawing the 
tension bands 4 are wound up by means of a drum 5. Drum 5 is arranged on the far 
side of the scissors axle 6 with reference to the lifting truck 3 and is coupled to a drive 
12. In order to lower the carrying device and close the scissors, the lifting truck 3 is 
forced away from the scissors axle 6 due to the dead weight of the arms 1,2 and carrier 
unit 10 when tension bands 4 are unwound from drum 5. During this lowering action 
the drive 12 or a corresponding transmission thereof may act as a brake, or a separate 
brake may be provided. 

The drive 12 preferably contains a frequency-controlled electric motor that 
makes it possible to achieve high lifting speeds and highly precise positioning. The start 



of the lifting or lowering movement and the movement sequences can be programmed 
by means of a corresponding control device. In particular, a soft start and stop can be 
programmed for the initial phase and the final phase of the respective movements. 

The drum 5 may be supported on the fixed pivot shaft 7 or separately from it. 
In order to prevent an uncontrolled lowering movement of the carrier unit 10, it is 
preferred that a catch device that becomes effective during a fast lowering movement is 
provided. 
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ABSTRACT 

The invention relates to a scissors-like lifting device having a pair of scissors 
that are arranged between a carrier or support unit and a base unit. Each pair of 
scissors is provided with two arms which can be pivoted about corresponding axles. 
The scissors-like lifting device is provided with a lifting truck that can be moved by 
means of a drive in order to open and close the scissors. The inventive configuration 
efficiently controls the lifting movement. The band-like traction mechanism can be 
wound-up on the drum by means of the drive in order to pull the lifting truck towards 
the scissors axle so that the scissors are opened. The band-like traction device can be 
unwound from the drum so that the truck is moved away from the scissors axle by the 
force of gravity on the support and arms thereby closing the scissors. 
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Marked up copy of Substitute Specification 

SCISSORS LIFTING [TABLE] DEVICE 

Field of Invention 

The invention pertains to a scissors lifting table device with at least one pair of 
scissors arranged between a [carrying device] carrier unit and [the] a base unitfj . The 
[wherein said] scissors [contain two pairs of legs] comprise two arms that can be 
pivoted relative to one another about a scissors axle or axis[, and with a lifting device 
that contains] . The lifting device further includes a lifting truck which can be moved 
[backward and forward] in opposite directions by means of a drive in order to open 
and close the scissors[, wherein the drive drives] . The drive powers a [stationary] 
drum that is aligned parallel to the scissors axis and serves to move at least one 
[traction means] band that extends around [this] the drum and is coupled to the lifting 
truck at one end[, and wherein the traction means can be] . The band is wound onto 
the drum by means of the drive in order to open the scissors by pulling the lifting truck 
[in the direction of] toward the scissors [axis, and] axle. The band is unwound from 
the drum in order to close the scissors [by moving] through movement of the lifting 
truck in the opposite direction, i.e., away from the scissors [axis] axle . 

Background of the Invention 

A scissors lifting table device [of this type] is described in DE 604 156 C. In 
this known scissors lifting table, lifting rollers that extend parallel to a scissors axis are 
arranged on both sides of [this] the scissors axis between the [scissor legs] scissors 
arms . These lifting rollers can be moved toward one another by means of a cable 
arrangement [that is realized] in the form of a block and pulley so as to lift [a] the 
carrying device of the scissors lifting table[, and] . The lifting rollers can be moved 
apart from one another so as to lower [said] the carrying device. For this purpose, one 
end of the cable is connected to a take-up drum that is powered by means of a drive. 
The cable extends over several guide elements before it reaches the take-up drum. 

In another scissors lifting table that is described in [US-A] U.S. Patent No. 



3,785,462, one end of a traction cable [that] is fixed to and wound up at a lower shaft 
[at one end is wound up at either side of this lower shaft]. The traction cable extends 
around several other deflection rollers [, among other things,] and a roller-shaped 
lifting element that can be moved [backward and forward] between the [scissor legs, 
with the] scissors arms. The other end of the traction cable [being] is fixed to the 
upper section of the lifting table. When the [traction means are] cable is 
wound/unwound onto/from the lower shaft that is powered by means of a drive and a 
chain, the lifting element is respectively moved toward or away from the scissors axis 
such that the carrying device of the lifting table is lifted or lowered. 

Another scissors lifting table for lifting and lowering loads is described in DE 
90 05 566 Ul . In this known scissors lifting table, a platform that accommodates the 
load is respectively lifted and lowered by [means] opening and closing the scissors 
arms of two lateral scissors [that are] arranged in parallel [to one another, namely by 
opening and closing the scissor legs]. The scissors are opened and closed by means of 
a lifting sled or lifting truck that is moved backward and forward between longitudinal 
side braces of a base unit. On its upper side, the lifting truck is provided with obliquely 
extending lifting cams[,] which cooperate with rollers for lifting and lowering the 
platform[, that] The lifting cams are [arranged in the vicinity of] positioned near the 
scissors axis. The lifting sled is powered by means of a drive via a threaded spindle. 
Such a spindle [represents] is a precision part and is usually supported in a ball bearing 
inside [of] a spindle nut. A spindle drive of this type is relatively costly and is so 
sensitive to transverse forces and vibrations [such] that the smooth operation of the 
spindle drive may [become] be impaired and the spindle drive [is] damaged by such 
forces . 

A scissors lifting table with a hydraulic actuator is described in DE 44 13 527 
Al and in DE 83 29 409 Ul. A hydraulic actuator of this type [usually] typically 
causes jerks at the beginning and end of the [movement] opening and closing 
movements, and may also cause undesirable oily deposits. 



Summar y of the Invention 

The [invention is based on the] objective of [making available] this invention is 



to provide a scissors lifting table of the initially described type that ensures a reliable 
and controlled lifting movement. 

This objective is attained [with the characteristics of Claim L According to this 
claim,] through the inventive arrangement of a carrier unit and base unit interconnected 
5 bv at least one pair of scissors arms, a drum for winding traction means to provide a 
force, and a lifting truck positioned between the scissors arms so that i t can be pulled 
toward the scissors axis bv the traction means. It is preferred that only one lifting 
truck is provided [, which is arranged on the side of the scissors axis that faces away 
from the drum,] and that the traction means [are realized in the form of] is a band [and 
1 0 extend] that extends directly from the drum to the lifting truck. 

[Because of these measures,] This construction allows the beginning and the 
y, end of the lifting and lowering movement [can] to be controlled in a superior fashion 

q while simultaneously achieving a more robust and less expensive design. [If] In 

W addition, if at least two [band-shaped] band-like traction means are utilized in a parallel 

§3 1 5 fashion, the lifting table [is still able to operate temporarily] can continue to operate 

when one of the traction means is damaged. 

The lifting movement can be [influenced in the] controlled to operate in a 
desired fashion [due to the fact that the lifting truck is guided by means] bv the use of 
lifting cams [that] which guide the lifting truck and are arranged on the lower [leg] arm 
20 sections of one pair of [legs] parallel arms, [or] on the upper [leg] ami sections of the 
other pair of [legs] parallel arms, or [on the leg sections of] in both [pairs of legs] 
positions . For example, through use of a specific design of lifting cams a constant 
lifting load can be achieved [in this fashion,] wherein the tensile stress in the 
[band-shaped] band-like traction means remains constant in all lifting and lowering 
25 positions. [In this case,] To provide this capability, the lifting cams may be [realized 
adjustably and/or exchangeably] adjustable or exchangeable in order to vary the 
movement sequence or the load [, respectively]. 

Another advantageous [embodiment is characterized by] characteristic of the 
invention is the fact that the drum is arranged [on a] at the lower fixed pivot [axis of 
30 one pair of legs, or outside this] shaft where one of the arms pivotablv conne cts to the 
base unit. Alternatively, the drum is arranged "outside" the lower fixe d pivot shaft so 
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that the lower fixed pivot shaft is between the drum and the lifting truck . If a fixed 
pivot [axis] shaft is used to support the drum, additional bearing elements can be 
eliminated. Under certain circumstances, the arrangement wherein the drum is 
positioned outside the pivot [axis] shaft may be advantageous with respect to 
maintenance considerations or guidance of the band. 

[Favorable] Superior control of the drive is achieved due to the fact that the 
drive contains a frequency-controlled electric motor. [In this case,] When utilizing a 
frequency-controlled electric motor, high lifting speeds [, as well as] and very precise 
positioning[,] can be achieved. 

In order to achieve a controlled lowering movement and to conform with 
applicable safety standards, it is [advantageous] preferred that the drive be provided 
with a brake for lowering the carrier unit in a controlled fashion. 

[Safety is additionally] In addition, safety is improved due to the fact that a 
catch device is provided for preventing an uncontrolled lowering movement. 

Brief Description of Drawings 

The invention is described below with reference to one embodiment that is 
illustrated in [the figure] Figure 1 as a side view . 

Detailed Description of Preferred Embodiments 

[The figure] Figure 1 shows a side view of a scissors lifting [table] device that 
contains a platform or a [carrying device, respectively,] carrier unit for accommodating 
a load. The [carrying device] carrier unit contains lateral [carriers] supports 10, to 
which the upper ends of [a first and a second pair of legs] two first arms 1 [, 2] and 
two second arm 2 are connected [in an articulated fashion]. The [left leg ends of the 
second pair of legs] upper ends of arms 2 are [, for example,] supported on [a] u pper 
fixed pivot [axis] shafts[, with] and the [right leg ends of the first pair of legs] upper 
ends of arms 1 [being] are conventionally movably supported in a pivotable fashion in 
the [carriers] supports 10 on rollers or pins. The lower [leg] ends of both arms 1.2 are 
supported in lateral rails 1 1 of a base unit[, wherein the left lower leg] . The lower ends 
[of the first pair of legs] of first arms 1 are supported on [a] lower fixed pivot [axis] 



shafts 7 and the [right] lower [leg] ends of [the] second [pair of legs] arms 2 are 
movably supported in a pivotable fashion on the rail 1 1, for example, on rollers, [The 
two pairs of legs] Each reciprocal pair of arms 1,2 are connected at a scissors [axis] 
axle 6 such that they can be pivoted relative to one another. 

In order to lift and lower the [carrying device] carrier unit or to open and close 
the two reciprocal pairs of scissors formed by the two pairs of [legs] arms [1,2, 
respectively], a lifting truck 3 is displaceably or movably arranged between the [sides 
of the first and the second pair of legs 1, 2] upper portions of arms 1 and the lower 
portions of arms 2 that face one another. In [this case] addition , suitable lifting cams 
8,9 for influencing the movement or the load[, respectively,] are arranged [between the 
edges of the pairs of legs] along the sides of the arms 1,2 [,] which face one another 
[wherein] so that the lifting truck 3 is guided on [said] the lifting cams. 

The lifting truck 3 is pulled toward the scissors [axis] axle 6 by means of one or 
more traction bands 4 that, if applicable, lie adjacent to one another [, so as to liffL 
Movement of the lifting truck toward the axle 6 lifts the [carrying device] carrier unit 
and [to open] opens the scissors[, respectively]. [In this case,] In the drawing the 
tension [band(s)] bands 4 [is/are] are wound up by means of a drum 5 [that] . Drum 5 
is arranged on the [other] far side of the scissors [axis] axle 6 with reference to the 
lifting truck 3[, wherein said drum] and is coupled to a drive 12. In order to lower the 
carrying device and [to] close the scissors, [respectively,] the lifting truck 3 [moves] is 
forced away from the scissors [axis] axle 6 due to the dead weight of the [scissors 
lifting table such that the] arms 1,2 and carrier unit 10 when tension bands 4 are 
unwound from [the] drum 5. [In this case,] During this lowering action the drive 12 or 
a corresponding transmission thereof may act as a brake, or a separate brake may be 
provided. 

The drive 12 preferably contains a frequency-controlled electric motor that 
makes it possible to achieve high lifting speeds and highly precise positioning. The start 
of the lifting or lowering movement and the movement sequences can be programmed 
by means of a corresponding control device. In [this case] particular , a soft start and 
stop can[, in particular, also] be programmed for the initial phase and the final phase of 
the respective movements. 



The drum 5 may be supported on the fixed pivot [axis] shaft 7 or separately 
from it. In order to prevent an uncontrolled lowering movement of the [carrying 
device] carrier unit 10. it is [advantageous to provide] preferred that a catch device 
that becomes effective during a fast lowering movement is provided . 
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ABSTRACT 



The invention relates to a scissors-like [lift table with] lifting device having a 
pair of scissors that [is] are arranged between a carrier or support [device (10)] unit 
and a base unit [(1 1)]. [Said] Each pair of scissors is provided with two [pairs of limbs 
(1,2)] arms which can be pivoted about [an axle] corresponding axles [(6) pertaining to 
the scissors and in relation with one another] . The scissors-like [lift table also 
comprises a] lifting device [which] is provided with a lifting [vehicle (3)] truck that can 
be moved [to and fro] by means of a drive [device (12)] in order to open and close the 
scissors. The [aim of the invention is to] inventive configuration efficiently [control] 
controls the lifting movement. The [band-shaped] band-like traction mechanism [(4)] 
can be wound-up [n] on the [roller (5)] drum by means of the drive [device (12) and by 
drawing] in order to pull the lifting [vehicle (3)] truck towards the scissors axle [(6) of 
the scissors in order to open] so that the scissors [and] are opened. The band-like 
traction device can be unwound from the [roller (5)] drum so that the truck is moved 
away from the scissors axle [(6) of the scissors] by the [means of the movement] force 
of [the lifting vehicle (3) in order to close] gravity on the support and arms thereby 
closing the scissors. 
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